The detection of a new SSCP polymorphism within the promoter of the bovine alpha SI casein gene is described. The fragment of alpha SI casein gene promoter (218 bp) was PCR-amplified and then subjected to electrophoresis allowing the detection of SSCP polymorphism. Among 118 randomly chosen cows (Black-and-White) and 124 bulls (Black-and-White), we found two SSCP patterns, labelled R2 and R3, with respective frequencies of 0.05 and 0.95. The detected SSCP polymorphism may be useful in searching for associations between different SSCP patterns and gene expression, especially milk protein percentage and protein yield.
INTRODUCTION
Milk protein genes are potential quantitative trait loci (QTL) in dairy cattle (Lien et al., 1995; Velmala et al., 1995) . Alpha SI casein is a 199-amino acid phosphoglycoprotein secreted in epithelial cells of the mammary gland during lactation. Among 6 milk protein types, alpha SI casein is the major milk protein (approximately 40% of total milk protein output) (Fox, 1992) . The gene encoding bovine alpha SI casein (CSN1S1) belongs to the cluster of four bovine casein genes located within a 250 kb fragment of chromosome 6 q31-33 (Rijnkels et al., 1997) . The complete genomic sequence of bovine CSN1S1 has been characterised by Koczan et al. (1991) . Six protein variants located within the coding part of bovine CSN1S1 gene are known (Fox, 1992; Erhardt, 1993) . Apart from the cod-ing sequence, two other polymorphisms within regulatory regions of CSN1S1 gene have been reported: in the CSN1S1 promoter (Koczan et al., 1993 ) and 3' untranslated region (Perez et al., 1994) .
In this study we tried to find if any further polymorphisms in the promoter of bovine CSN1S1 gene exist. Mutations located in this regulatory region might potentially influence gene transcription and the amount of milk protein secreted in the mammary gland by the cow.
MATERIAL AND METHODS
One hundred and eighteen cows (Black-and-White) and 124 A. I. bulls (Blackand-White) chosen randomly from 3 herds and several insemination stations were included in the analysis. Genomic DNA was isolated from somatic cells (milk), leukocytes (blood) and sperm (semen).
To isolate DNA from milk, 25 ml of milk was taken from each cow and then washed 3 times in PBS buffer. Purified somatic cells as well as 50 jutl of purified leukocytes (Lee et al., 1997) isolated from 2 ml of blood were then subjected to DNA isolation using a Wizard Genomic Purification Kit (Promega). Minor modifications to isolation of DNA from semen were applied (Kamihski and Zabolewicz, 1998) .
The 218 bp fragment of the CSN1S1 gene was amplified using PCR. Briefly, the PCR mix consisted of: 2.5 |Ltl lOx PCR buffer, 2.0 |Lil of 25 mmole MgCl 2 , 2.0 |LLl dNTP-mix (2 mmole each), 0.2 |Lil of primer L218 and 0.2 |il of primer R218 (100 nmole each), 1 U Taq polymerase (Promega), 600 ng of DNA template and H 2 0 to a volume of 25 JLXI. PCR thermal protocol: initial denaturation: 2 min 94°C followed by 35 cycles of: 30 sec/94°C, 30 sec/60°C, 30 sec/72°C and finished by 5 min in 72°C. Using the Primer 3 program available via the Internet (www.firstmarket.com) the following PCR primers were designed: L218: 5' AATTTAGAACAATGCCATTCCA '3, R218: 5' GATGGCAGACTTTTGCTTCC 3'. Seven |Lil of PCR products were digested with Hinf I (Promega), Dde I (Promega) and Mae III (Boehringer Mannheim) restriction enzymes following the producer's instructions. The PCR products and restriction fragments were electrophoresed in 1.5% agarose/ethidium bromide gel.
The SSCP technique (Orita et al., 1989) was optimised according to the principles described by Tadashi et al. (1993) and the guidelines published by Electrophorese Technik GmbH (ETC) in a bulletin attached to precast gels and buffers commercially available from this producer. 3.5 [i\ of PCR product mixed with 12.5 [i\ of the denaturation solution (50 mmole NaOH, 1 mmole EDTA) and 1 \i\ of loading buffer containing 0.25% bromophenol blue and 0.25% xylene cyanol were denatured for 12 min at 85°C, rapidly chilled in an ice block and then loaded onto precast polyacrylamide CleanGel 36S (ETC). The samples were electrophoresed in a Multiphor II Electrophoresis System (Amersham-Pharmacia Biotech). A thermostatically controlled refrigerated circulator (MultiTemp III, Amersham-Phamacia Biotech) was used to maintain the gel at a constant temperature (6°C). Electrophoresis was performed in Delect gel buffer (ETC) under the following conditions: 300 V, 20 mA, 10 W for 10 min, 475 V, 30 mA, 20 W for 50 min and 550 V, 30 mA, 20 W for 60 min. The gels were stained using a Silver Staining Kit (Promega). The patterns of DNA bands were observed and photographed in a GDS7500 System (UVP).
RESULTS
Using PCR amplification, we were able to obtain the PCR product of the desirable 218 bp size that was a fragment of the promoter of the CSN1S1 gene (from nucleotide numbered +3 to -215 according to Koczan et al., 1991) . The identity of the PCR product was confirmed by restriction enzyme analysis with the use of Dde I and Hinf I enzymes (data not shown).
Using the PCR-SSCP method we found a polymorphism observed as the appearance of two distinctly different SSCP patterns that we labelled R2 and R3. Pattern R3 showed four bands and pattern R2 was characterised by five bands (one additional band, migrating fastest) (Figure 1 ). Among 118 randomly chosen cows (Black-and-White) and 124 bulls (Black-and-White), we found R2 and R3 SSCP patterns with frequencies 0.05 and 0.95, respectively. 
DISCUSSION
We found a DNA polymorphism within the 5' flanking region of the CSN1S1 gene. We choose the part of the CSN1S1 gene containing the core promoter because this region is commonly considered as the most important for transcription regulation in Eucaryota genes. This region contains common regulatory motifs, like the TATA box, CAAT sequence and GC box as well as other consensus sequences for different transcription factors (Lewin, 1997; Papavassiliou, 1997) .
According to the theory of the SSCP method (Orita et al., 1989) , DNA polymorphism is detected when the electrophoretic mobility of single-stranded DNA bands is reproducibly different (a so-called SSCP pattern appears, defined as a constant combination of number and position of single-stranded DNA bands).
The number of bands and their position in the gel very clearly show two distinct SSCP patterns that can be interpreted as the occurrence of DNA polymorphism.
Resolution of SSCP bands needs to be optimised, in particular, the pH of the buffer, time and temperature of electrophoresis, and properties of the gel matrix. In the preliminary studies, different manually prepared as well as precast polyacrylamide gels and buffers were tested. The best results were achieved using CleanGel 36S and Delect buffer (ETC). Sometimes the gels showed additional weak bands comprised of reannealed double-stranded DNA or metastable "ghost" bands that are the effect of incompletely denatured single strands of DNA. But this did not obscure the two distinct SSCP patterns. The SSCP method is not able to detect all mutations, but its sensitivity for small PCR products is relatively high (85-95%) (Sheffield et al., 1993) .
Milk as a source of genomic DNA turned out to be moderately effective. Out of 118 milk samples 95 yielded genomic DNA of different quality but suitable for effective PCR amplification. Unsuccessful DNA isolations were most probably due to too low a number of somatic cells in the milk and other unidentified factors (Lipkin et al, 1993) .
The remaining cows were genotyped using DNA isolated from purified leukocytes (Lee et al., 1997) . These DNA samples gave the best yield and specificity of PCR product.
DNA polymorphism within the promoter of bovine CSN1S1 was first reported by Koczan et al. (1993) . They amplified the region of 310 bp (from -274 to +36) and found substitution of A for G in position -175. Occasionally this mutation is located in the Mae III recognition sequence, which is present in animals carrying the B allele of the CSN1S1 protein. We used Mae III to digest the 218 bp PCR product obtained from several cows phenotyped as BC and BB and found no dif-ference in RFLP patterns. This means that the R2/R3 polymorphism is not located within the Mae III recognition sequence and can be considered as a new mutation. The Mendelian inheritance of R2 and R3 SSCP patterns was analysed within two sub-families (each comprising 20 progeny of two bull carriers of R3 and R2 ).
Analysis of the progeny of the R3 bull carrier confirmed its Mendelian segregation. The analysis of the R2 bull carrier's progeny was surprising. We found only one out of 20 daughters showing the same genotype as the father. To exclude the suspicion that what we were analysing was not a family, we analysed another multi-allele locus, namely the fragment of 5' region of the beta-lactoglobulin gene (Kamihski and Zabolewicz, 1998) . The results confirmed the family status of the sire (R2 bull carrier) and its daughters. All these results led us to conclude that we may be observing an unknown mechanism of natural elimination of R2 animals. Unfortunately, in the analysis we were not able to include the sons of the R2 bull carrier. That could have explained if this phenomena is dependent on sex.
So far, polymorphisms within regulatory fragments of bovine milk protein genes have been found only in kappa-casein Kamihski, 1996) , beta-lactoglobulin genes Kamihski and Zabolewicz, 1998) and alpha-lactalbumin (Bleck and Bremel, 1993a; Kamihski, 1999) .
Our results are the first step in evaluating the importance of the detected polymorphism. We hope that the mutation in the regulatory regions of milk protein genes may influence its expression. This hypothesis was proved by Bleck and Bremel (1993b) for the promoter of bovine alpha-lactalbumin, by Lum et al. (1997) for the beta-lactoglobulin promoter as well as for human cytochrome P450IIE1 (Hayashi et al., 1991) , human haptoglobin 2-1 gene (Grant and Maeda, 1993) or lately, human tumour necrosis factor (Knight et al., 1999) . The potential importance of variation within regulatory sequences of bovine CSN1S1 gene was proved by Perez et al. (1994) who found the insertion of the LINE sequence in the 3' untranslated region of this gene. They suggest that this insert reduces the transcriptional rate and/or decreases the stability of mRNA of CSN1S1.
CONCLUSIONS
A new SSCP polymorphism within the promoter of the bovine CSN1S1 gene was found. The R2 SSCP pattern is very rare. Because alpha SI casein is a major milk protein, we assumed that the sequence variation within the promoter of CSN1 SI may potentially influence gene expression and overall amount of protein in milk -presently the most important criterion in dairy cattle selection.
